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This geologic map was funded by the Utah Geological Survey and the U.S. Geological Survey,
National Cooperative Geologic Mapping Program through USGS STATEMAP award number
04HQAGO0040. The views and conclusions contained in this document are those of the authors
and should not be interpreted as necessarily representing the official policies, either expressed or
implied, of the U.S Government.

This open-file release makes information available to the public during the review and
production period necessary for a formal UGS publication. Itis in the review process and may
not conform to UGS standards, therefore it may be premature for an individual or group to take
actions based on its contents.

Although this product represents the work of professional scientists, the Utah Department of
Natural Resources, Utah Geological Survey, makes no warranty, expressed or implied, regarding
its suitability for a particular use. The Utah Department of Natural Resources, Utah Geological
Survey, shall not be liable under any circumstances for any direct, indirect, special, incidental,
or consequential damages with respect to claims by users of this product.

For plate 1 or plate 2:
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CORRELATION OF GEOLOGIC UNITS DESCRIPTION OF MAP UNITS QUATERNARY AND TERTIARY Powr Wﬂllggl:irg lﬁidgg ll:'[gsmber (}Jpper Penlnszlllvani?n, Virgili‘aﬁi to I\illi'ssour(ijan) — Thick- to very ﬁhigkl
Alluvial deposits (Lower Pleistocene to Pliocene?) — Moderately sorted, unconsolidated, fine- to cdded, yel Owis-brown, $111ceous or focaly ca caret}us, eldspathic sandstone; cgmmon conehoida
=L ‘L QUATERNARY QTa medium-grainecg sand and silt with lenses of pebble- to small-coybble-size gravel; clasts are subrounded fracture and so weathers like orthoquartzite; locally laminated to cross-bedded; exceptionally
Sa 348 ded sand dli f infi i d P Ivanian affinity, and min destitic volcani poorly exposed and where outcrops are present, bedding commonly difficult to determine due to
£9 50 Alluvial deposits fo rounded sandstone and limestone of inferred Pennsylvanian aftinity, and minor andestitic volcanic massive and highly fractured nature of strata; includes rare, thin, silty and sandy limestone interbeds;
. ) £E% % Mass-movement . . . . ) clasts likely derived from the Keetly Volcanics that border the east part of Heber Valley: represents upper contact corresponds to a change from poorly exposed. slope-forming . vellowish-brown
. Alluvial deposits , <T OO deposits Mixed deposits . Alluvial deposits (Holocene) — Moderately to well-sorted sand, silt, clay, and pebble to boulder gravel; ancestral Provo River deposits preserved in a cutoff meander now occupied by Highway 189, nearly PP fine orained lP dstone to 1 (Fff fy P o orav f p ilif :l‘-y tone.: tosether
; t t t t | Qaly includes river-channel and floodplain deposits, and terraces up to about 10 feet (3 m) above current 300 feet (90 m) above the Provo River prior to inundation by Deer Creek Reservoir: first recognized vely line grained ca careous sandstone to ledge-lorming gray losstlilerous timestone, together
: . : : : : ( ) p M = with the underlying Shingle Mill Limestone, is correlative to the Bingham Mine Formation of the
- - stream level; locally includes small alluvial-fan and colluvial deposits; extent is poorly constrained by Sullivan and others (1988) who suggested that these deposits are greater than 730,000 years old Ogquirrh M Illt} ing il hn E. Welsh. un blished not 1980-81); b" t 3700 to 3900 feet (1130-
cetari along Center Creek due to subtle geomorphology and modification by agriculture; locally underlain based on paleomagnetic analysis of overlying finer-grained colluvium; 0 to about 30 feet (0-9 m) qu ountamns {John . Welsh, unpublished notes, > abou 0 .
H Historic Qf p . ; . p S y ying S > ( 1190 m) thick in adjacent Center Creek quadrangle (Biek and others, 2003)
e o by and interbedded with calcareous tufa in the Snake Creek and Midway fish hatchery areas; 0 to thick. J qa S = :
gl & Prohistori Qal Qaf Qac Qca about 30 feet (0-9 m) thick. unconformity Shingle Mill Limestone Member (Upper Pennsylvanian, Missourian) — Consists of two limestone
rehistoric . . . ! i ; ! sev in- to very thi ; ish- iaht-
o S 1 ! Qc |Qmsy| Qmt Qrc | Qmtc Stream-terrace deposits (lower Holocene to Upper Pleistocene) — Moderately to well-sorted sand, silt, TERTIARY IPosm “Es“_ ilrs segar at%dnb_y tsel‘ner gi tﬁ?-i‘r)fiﬁe? of ﬂﬁg :ﬁ v er¥ thrle bEdlCileﬂ;l}'etl"kl);VIShtl?imwn ;?leght
:Ic:> middle —?— Qafc Qatz 3 clay, and pebble to boulder gravel that forms level to gently sloping surfaces above modern drainages; gm«fst%lfey vwi‘tel?iow?an Ole ciosl;-beii;ill : fiﬁ?estm?e iZ t;a iccaal?m;;’nSd gand} siTty SimhinC tgu\?er thick
and lower —?— = —?— —?— deposited principally in river channels and floodplains: subscript denotes relative age and height Alluvial-fan deposits (Pliocene?) — Poorly to moderately sorted, clay- to boulder-size sediment beds, medium to dark t%ra with black cgﬁert stringers ancll) nodgles agd contains uncommon grinoid
+ ) ) ) above modern drainage with level 2 deposits about 10 to 20 feet (3-6 m) and level 3 deposits about Taf reserved in a graben at the northwest end of Round Valley: query indicates uncertain designation; e eray, N . : -
. . ’ p g Ys query g 5 o ;
Qat . ) ’ ) . - : ; ‘ stems, solitary corals, brachiopods, and thin stringers of fossil hash, but locally, as in the SW1/4SW1/4
2 30 feet (9 m) above modern drainages: level 3 deposits may include loess veneer; mapped along neither Taf nor Taf? deposits are well exposed, but clasts weathering out of both consist of subangular ; ; - . . ;
Qap - - . . : : P posed, = = section2, T. 5 S., R. 4 E., contains abundant, partially articulated crinoid stems, bryozoans, solita
Qaf: —? —2?— Qaco ? ? ?— Daniels Creek east of Big Hollow and in an isolated deposit along the west side of Deer Creek sandstone, orthoquartzite, and minor limestone derived from the adjacent Oquirrh Formation; Taf TR 1 P Y . . : OLY I Y
= 2 : . P > q > J q > and colonial corals, brachiopods, and echinoderm fragments; lower, thinner limestone interval
® Reservoir; the deposit near Deer Creek Reservoir is about 45 feet (12 m) above the level of the forms deeply incised, westward sloping surface within the graben, where it overlies queried alluvial- N L g o T ole i .
c Qats S flooded  Rivan. b f 9 hick : ? ; . & > commonly poorly exposed, and in the southwest part of the quadrangle is not mapped; upper,
5] ? ? ) @oded Frovo River; 0 10 about 30 fet (09 ) fhick fan deposits (Taf?); Taf? deposits may be Pennsylvanian Bear Canyon Member concealed by a veneer apparently conformable contact corresponds to a change from ledge-forming, gray cherty limestone
7 — i i o , : X ' =) =] e, &
T o Upper ’ Qmso ’ Valley-fill deposits (Holocene to Upper Pleistocene) — Moderately sorted sand, silt, and pebble to gf C(I’(”.“V 1}““ an;l reg(’l“h‘ﬁ delijrls, contact betw eenfTat;«apd Taf? ‘EPOSIEZCOH e.spon'dglto ﬁn abrllj'Pt to slope-forming, poorly exposed, very fine grained, calcareous and silicious sandstone; conodont
3| c Qay boulder gravel with moderately well-developed secondary calcium carbonate in upper part of deposit 1{51 - In slope t atfmay reflect better Cell'ﬂelltathl'l of Ta err sus Taf?; Taf deposits within the graben fauna (table 1) indicates a Missourian age; may be correlative to the Jordan and Commercial
o 8 Qafs (Stage II carbonate of Birkeland and others, 1991); forms broad, planar surface of Heber Valley, 410e Y 8%X§eed 3,? 9, 4eet (190 i:l) ih'Ck lm tyle ysoll_lthrlgrlf}?pfl[nf? section 35, E 5‘(‘) % R ‘; ;5  but ‘T? I‘:[";'O"t Limestones of the Oquirrh Mountains (John E. Welsh, unpublished notes, 1980-81); about 300
ie] Qaf —7— locally blanketed by loess veneer, that slopes gently west toward Provo River; deposited as glacial to 80 feet (12-24 m) thick where they overlie Taf?, Taf? strata exceed eet (135 m) in thickness to 500 feet (90-150 m) thick.
B2 Lo Qafo outwash in braided stream channels and is thus principally Late Pleistocene in age, but may locally unconformity . . e L
&’ include veneer of Holocene alluvial deposits; probably less than 100 feet (30 m) thick: these deposits ' v PPobc Beag C?I“ty(’“ Mflmlber (M;ddée;g Ia(iwer lt}e""i'ly 1¥ e_mggny,_ [.?Jelsmotmflf'a" _tofuppe{m:rsét Mc:r r owangl
form the upper part of basin-fill deposits of southern Heber Valley that locally exceed 450 feet (140 PARAUTOCHTHONOUS STRATA ;e 3‘:;810 l?elrw ;r isbsgg 111_‘13:{ (gOOem) lil;]:ig?:l lf,'e s ﬂl:léSl r;;gdosaégztglngr%%gr 13618 fg;? l() 580
Middle m) thick based on drillers' logs of water wells; based on a gravity survey, Peterson (1970) estimated Twin Creek Limestone (Middle Jurassic, Callovian to Bajocian) — Consists of six members, the oldest m§) is mo&ly 5§ry Fine arained sandstone with rare thin limestone intervals whereas middle part
and Lower slightly more than 800 feet (245 m) of basin fill in the southwest part of Heber Valley. five of which are exposed below the Charleston thrust fault west of Deer Creek Reservoir (the Giraffe contains several limesto?le intervals each about 20 to 100 feet (6-30 m) thick;’sandstone is yellowish
P Alluvial-fan deposits (Holocene) — Poorly to moderately sorted, weakly to non-stratified, clay- to Creel: Member may not be exposed): thicknesses in this quadrangle are calculated from the map; brown, very fine grained, feldspathic, commonly finely laminated in thick to very thick beds, with
! Qafy boulder-size sediment deposited principally by debris flows and debris floods at the mouths of active thicknesses reported from the adjacent Center Creek quadrangle (Biek and others, 2003) were asiliceous or calcareous cement; limestone is thin to thick bedded, commonly sandy or argillaceous,
T o Q;I'a drainages; upper parts typically characterized by abundant boulders and debris-flow levies that radiate 'i‘l:egzlggds?;l)&sgiﬁ& lllglk;;aa;fa{{gcl:léﬁgfgfgigic(l[Ig;}cilggﬂébll;sgﬁftgg:a& g\ugleo lz)gd llggtiic)m ‘3‘2}}‘151]'23‘1 medium gray with local black chert nodules and stringers and local crinoid stems, bryozoans, and
(o fi f: ; probably less than 40 feet (12 m) thick. T IV : brachiopods; locally, as in the State High 189 road cut in SE1/4 section 28, T. 4 S, R4 E.,
g § - L anaz rlfm- Tllfapzx pr(-)t a(Hyless I?HU eeP(l . tm) 11():( Similar to level-1 alluvial-fan deposit Sevier orogenic belt (Imlay, 1967, 1980). } clrlz(;t lfglr)ﬁlssspﬁg?iczl isolcilules Sil‘?li?ar :c% tl‘;vc?s}é of thrge“‘bi(l:ll;rgzball lillf:sctolgg” of the Butterfield
= 8 Taa evel-2 alluvial-fan deposits (Holocene to Upper Pleistocene) — Similar to level-1 alluvial-fan deposits, . . .. . . . . Rl D . .
G| 5 L~ Qafa but incised by modern drainages and are thus typically inactive; characterized by moderately well- Twin Creek Limestone, undivided — Likely parts of the Rich, Boundary Ridge, Watton Canyon, and PeakiF%\r/n}?ti)on atI{leke Mountain (Biek, —0041)« flu‘fffle'i| e’LIiOSUre east of llDeer ? reek P}esen oir
| & ! el Ici i F i ) Leeds Creek Members that are undivided due to map scale and structural complexity: exposed in may be Wallsburg Ridge strata; upper, apparently contormable contact marks a change from
1 developed secondary calcium carbonate in upper part of deposit (Stage II to III carbonate development ] : L ) 3 e ;
. . i . : . h 1 £ 11 thrust faul f Deer Creek Ri , he SE1/4 yellowish-brown sandstone below to gray cherty limestone above; correlative to the Butterfield
T Unconformity of Birkeland and others, 1991); Qaf> deposits may be cut by a previously unrecognized, down-to- E, © uppet p ate of a sma” thrust fau't west of User Cree Reservorr, expasure in the section Peaks Formation of the Oquirrh Mountains (John E. Welsh, unpublished notes, 1980-81); Shoore
the-west fault that trends parallel to the Boren ditch in the southeastern part of the quadrangle: soils 21, 1. 45, R 4 E likely consists of Leeds Creek or possibly Giraffe Creck strata; also used on cross (2005) reported latest Mo?rowan conodonts from the lower fev}v) meters of the member (V\’/hich he
Jicl differ across the inferred fault (Woodward and others, 1976), further suggesting a possible fault; section for entire formation. c;llled Bult)terfield Peaks Formation) at Cascade Mountain; best exposures are on the ridgeline in
Sulllvap and Nelson (1983) and Sullivan and others (1988) assigned a latest Plelstocel'le age to level- Leeds Creek Member — Light-gray, splintery, thin-bedded to laminated, slope-forming, argillaceous the south part of sections 23 and 24, T. 4 S., R. 4 E. where Welsh (unpublished data, 1981) measured
Jtew 2 alluvial-fan deposits at the mouth of Big Hollow based on soil profile development; Qaf? deposits Jtcl limestone; incomplete section of about 400 feet (120 m) exposed beneath the Charleston thrust fault; 4620 feet (1410 m) of Bear Canyon strata; the member is also about 4600 feet (1400 m) thick in
tal'e glmtc?:)e(fi b%/((galzidel;(;lsltsl in the adjacent Center Creek quadrangle (Biek and others, 2003); 0 member is 776 feet (235 m) thick about 20 miles (32 km) to the northeast near Peoa (Imlay, 1967). the nearby West Daniels Land #1 well (Biek and others, 2003).
Jteb 0 aboul eet (0-15 m) thick. ) ) ) . . ’
. Watton Canyon Member — Yellowish-gray to medium-gray, thin- to thick-bedded, ledge-forming Bridal Veil Falls Li Avani ississippi
o . . . . . . g ) > ridal Veil Falls Limestone Member (Lower Pennsylvanian to Upper Mississippian, upper Morrowan
7 Middle Jte Qaf Level-3 alluvial-fan deposits (Upper Pleistocene) — Similar to level-2 alluvial-fan deposits, but mapped Jtew oolitic limestone, and dense, very fine grained limestone commonly with a conchoidal or rectilinear IPMob to uppermost Chesterian) — Mediung_ to dark-graif, thin- to mepdpium-beddegf)rarelyp{)hick-bedded,
& Jter afs near the northwest end of Round Valley where deposits stand at an elevation intermediate between fracture; locally exhibits well-developed stylolites: upper contact is gradational and is placed at a fine- to medium-grained limestone; typically sandy and silty and locally with black or light-gra
£ f> and Taf ol d by well-devel I - : conact : g - typically sandy and silty y ght-gray
5 adjacent Qaf? and Taf deposits; characterized by well-developed secondary calcium-carbonate in change from ledge-forming dense limestone to slope-forming argillaceous limestone; about 250 feet chert nodules; weathers to ledgy slopes characterized by cyclically interbedded limestone packages
- Jtcs uppe;tpgrté)f dePOtS.“ (Sggg Hj carbgt)llate devetlolp;mentt %fB"ke'ﬂ!ld aild others, 199 131; c(]iuery 1:1d1tfates (75 m) thick. composed of slope-forming, thin-bedded, silty limestone capped by ledge-forming fossiliferous
uncertain designation; Qaf3 deposits appear to be cut by a previously unrecognized, down-to-the- . . . . . : ’ eIy e :
cast fault that trends nonhvgest lt)hmuuhpgiction 36, T. 4 g, I}{) 4E;0 ¥0 about 50 feet (0-15 m) thick Boundary Ridge Member —Reddish-brown mudstone, siltstone, and fine-grained sandstone that limestone with brachiopods and crinoid stems; typically sparse macrofossils include brachiopods,
Jtcg _ ) _ ° _ Jtcb weathers to form poorly exposed saddles and slopes between more resistant enclosing limestone bryozoans, crinoid stems, and trilobites and more commonly thin fossil hash stringers; upper
J-2 unconformity Qaf Older alluvial-fan deposits (Pleistocene) — Poorly to moderately sorted, weakly to non-stratified, clay- members; thin bedded to laminated; upper contact is sharp and corresponds to a change from reddish- contact placed at the top of the stratigraphically hgghgst llmestg)ne ledge, which is overlain by
aro to boulder-size sediment deeply incised by modern drainages; characterized by well-developed brown siltstone slopes to gray limestone ledges; about 120 feet (35 m) thick; 145 feet (44 m) thick feldspathic sandstone of the Bear Canyon Formation; Shoore (2005) reported that the lower few
Lower Jn secondary calcium carbonate in upper part of deposit (Stage I1I+ to IV carbonate development of in adjacent Center Creek quadrangle n[ljeters CI’\fl the Bridal \gelll Falls leeiltc;ne at C‘ascac:Je Mcc)luntam colntaull latest (If3 hestenalzi (lzjonolclonts
, Birkeland and others, 1991); mapped north of Soldiers Hollow and along the east side of Round i ) . ) ) (Upper Mississippian); he recognized 21 sequence boundaries within the member caused by glacio-
T J-1 unconformity Valley; cut by the east Round Vall)l%y fault in the SE1/4 section 9, T. 5 S.. R. 5 E. and likely to be in Rich Member — Medium-gray, thin- to medium-bedded, finely crystalline, ledge- and slope-forming eustatic sea-level fluctuations and reasoned that the member was deposited in cool, shallow-marine
d l\%%pd(ler BRa B3 f it fault contact with Wallsburg Ridge strata elsewhere along the trace of the fault in this quadrangle; Jter limestone and argillaceous limestone that weathers to pencil-like fragments and small chips, and water and shows evidence of shoaling and steady progradation of the Weber shelf, Welsh (unpublished
Lo and Middle ~ URconionhty Qafo deposits are also cut by the Round Valley fault in the adjacent Center Creek quadrangle (Biek very light gray. very fine grained calcareous sandstone with ripple marks: upper gradational contact data, 1981) measured an incomplete section of about 800 feet (245 m) at the boundary of sections
] ® and others, 2003); 0 to at least 100 feet (0-30+ m) thick. placed at a change from ledgy slopes of grayish, argillaceous limestone to reddish-brown siltstone 22 and 23, T. 4 S., R. 4 E.; 1312 feet (400 m) thick at Squaw Creek Gully on the south side of Mt
.g t . . slopes; about 160 feet (50 m) thick; 116 feet (35 m) thick in adjacent Center Creek quadrangle. Timpanogos (Shoore, 2005), similar to the 1245 feet (380 m) that Baker (1972) measured near
= Lower Artificial deposits Sliderock Member — Brownish-gray, light-gray-weathering, slope- and ledge-forming, thin- to medium- Bridal Veil Falls in Provo Canyon.
Rw Artificial fill (Historical) — Fill used to create road and railroad beds; consists principally of local Jics beedc(l):d deﬁlse leimestocl)le wsithca ac%nc%loiiaﬁrac?ﬁr§ li %{ts(cl)‘g; nallicrificgl?m(éstoneg that W:achrsllo disconformity
. . ; . s » , light-gj / isconformity
K Unconformity Qf borrow material; although only larger fill _dep0s1ts are mapped, fill of variable composition may be pencil-like fragments, and medium-gray, dense, finely crystalline to very fine grained limestone with :
£ Upper | Ppc present in any developed area; variable thickness up to about 30 feet (9 m). Isocrinus sp crinoid columnals andcf_‘ossil hash near the top; upper gradatiqn;l contact corresponds MISSISSIPPIAN
,§_’ P . Colluvial deposits to a break in slope between more resistant Sliderock limestone and less resistant argillaceous Rich Manning Canyon Shale (Upper Mississippian) — Not exposed, but served as one of several regional
- Unconformity Colluvial deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, clay- to boulder- limestone; about 200 feet (60 m) thick; 209 feet (64 m) thick in adjacent Center Creek quadrangle. Mmc detachment horizons for Cretaceous to early Tertiary contractional and extensional deformation
CHARLESTON THRUST PLATE Qc size localfy derived sediment dfﬁoshed on moderate slop}es and in shall}ow depraessi%ns by slope Gypsum Spring Member — Slope-forming, dark-reddish-brown, sandy, calcareous siltstone, and minor (Paulsen and Marshak, 1998, 1999; COllstelllLIS and others, 2003); a thin sliver of dense, black,
T wash and soil creep; locally grades downslope into alluvial deposits; because most bedrock in the Jteg Jasperoid, pinkish-brown sideritic limestone, and brown to gray, dense, very fine grained limestone graphitic clay fault gouge, sharply overlain by very pale orange to grayish orange clay fault gouge,
) L Pogl uadrangle is covered by at least a veneer of colluvium, only the larger, thicker deposits are mapped: with a conchoidal fracture; weathers to poorly exposed recess between resistant slopes of Nugget is exposed in a new U.S. Highway 189 road cut about 500 feet (150 m) west of State Highway
- ower °9 g to about 30 feet (0-9 31) thick PO = P ppec: Sandstone and Sliderock limestone; upper contact is sharp and marks a change from dominantly 113, and this sliver is all that remains of the Manning Canyon Shale along this part of the upper
C" - ‘ : reddish-brown siltstone slopes to gray, ledgy limestone; about 60 feet (18 m) thick; 83 feet (25 m) Deer C rgek detachment; reglonally, the Manning Canyon Shale is about 1650 feet (500 m) thick
2 u Powr Mass-movement deposits thick in adjacent Center Creek quadrangle. in the adjacent Aspen Grove quadrangle (Baker, 1964).
c pper : : : -
© Younger landslide deposits (Holocene to Upper Pleistocene) — Very poorly sorted, clay- to boulder- unconformity (J-2)
2 IPosm Qms ize, locally derived sediment deposited principally by rotational and translational movement: '
surfaces most commonly form in regolithic and colluvial debris that conceals underlying, highl - > A ;8 " . ! reat Blue Limestone (Upper Mississippian, Chesterian) - Regionally divided into three members,
< Middle | |Pobc £ y fi golithic and col 1 debris tt 1 ying, highly Jn cross-bedded, moderately well-cemented, generally noncalcareous quartz sandstone composed of G Blue Li (Ui Mississippian. Cl ian) - Regionally divided i 1 b
K Lower fractured Oquirrh Formation sandstone; large landslides are also mapped on the Twin Creek Limestone welll-rounded, fi"e' to medglm-grauzled, lflrostgt«i fquartzl gdr amsl; upper patrt ;ngelle?llyl:vll{ute to very ascending: lower limestone member (Mgbl); middle Long Trail Shale Member (Mgbs); and upper
and Big Cottonwood Formation; may have historical movement, but ically characterized b pale orange. only upper part exposed, where 1 OI’_l‘ﬂS € (TY_S_OpeS west o e‘?f ree BSB!’VOII’, limestone member M’Jbu); only the lower limestone member is mapped separatel A north of Deer
T IPMob slightl; to moderately subdued landsylide features indicative of middléy g’r lateyHolocene to LatZ upper unconformable contact — the J -2 unconformity of Pcl’plrmgos and O’Sullivan (1978) — is sharp Creek Reservoir: st(rat; exposedy at and both northeast and northwes}:%f Degr Creeyk Island are
Mmc Pleistocene age; most of these landslides are newly recognized, but occur on slopes previously and planar and corresponds to a prominent lithologic and topographic break, with ledge-forming, undivided due to structural complications and limited exposure; age from Gordon and others
‘A\ATPKA\A_ mapped as having a moderate landslide-hazard potential (Hylland and Lowe, 1995; Hylland and massively cross-bedded sandstone below to slope-forming, dark-reddish-brown siltstone above; ) (2000); deposited in a shallow-marine back-bulge basin of the Antler orogenic belt (Silberling and
S Mab per others, 1995); query indicates uncertain designation; thickness variable, but may be as much as 100 deposited principally by north winds in a vast coastal and inland dune field (Kocurek and Dott, 1983; others, 1997); Baker and Crittenden (1961) reported 2800 feet (850 m) of Great Blue strata in the
2 gbu feet (30 m) thick. Blakey and others, 1988; Marzolf, 1994; Peterson, 1994); about 1260 feet (385 m) thick in West nearby Timpanogos Cave quadrangle.
o U Older Iandelide its (U Plei ) Simil 0 but d ) deenl incised Daniels Land #1 well (Biek and others, 2003); Baker (1972) reported the formation is about 1500 Great Blue Limest divided — Dark-bluish limestone in laminated. thin & dium bed
B prer | Mabs | Mab er landslide deposits (Upper Pleistocene) — Similar to Qmsy, but deposits are more deeply incise feet (460 m) thick immediately west of the Charleston quadrangle. reat Blue Limestone, undivided — Dark-bluish-gray limestone in laminated, thin to medium beds;
g 9 9 Qmso and landslide features are more extensively modified by erosion; query indicates uncertain designation; o Y q = Mgb locally cherty and fossiliferous with brachiopods, corals, and bryozoans; platy weathering; typically
Q2 Mgbl d et[;iﬁlrn%ﬁefgult thickness variable, but the large landslide at the head of Big Hollow, which involves both Wallsburg unconformity (J-1) fm;ns ledges and glliffsl, but Wfl:latllertg to1 led%y slope(g in Lh:js quz;dranglff:‘ dlile to extensivl';: frgcturing
= Ridge bedrock and overlying colluvial and regolithic debris, may exceed 300 feet (100 m) in thickness. TRIASSIC and proximity to Charleston thrust fault and Deer Creek detachment fault; contains abundant,
) . - . N . ) o ) . calcite-filled fractures; upper contact with Manning Canyon Shale is not exposed, but regionally
Mh e Talus deposits (Holocene to Upper Pleistocene) — Very poorly sorted, locally derived, angular, boulder- Ankareh Formation (Upper and Middle Triassic) — Reddish-brown mudstone, siltstone, and very fine marks a prominent change from cliff-forming limestone to slope-forming shale; probably less than
1 m size and lesser fine-grained interstitial sediment deposited by rock fall on and at the base of steep Ra to fine-grained sandstone that weathers to poorly exposed slopes; regionally consists of three members 150 feet (45 m) of Great Blue strata is exposed in the vicinity of Deer Creek Island; also used on
£ Middle EIOPeS- tlyplcba”}l' dmatlipfg V;’lhetf‘f ltlpartly tﬁils the EPPtef(;l:DS; 6’3?01:'3(500; 5“;3:111 .drkamages, characterized — with a major regional unconformity, the TR-3 unconformity of Pipiringos and O’Sullivan (1978), cross section.
y angular boulder fields that lack vegetation; about U to eet (0-2 m) thick. separating the middle and lower members — that are not mapped separately in this quadrangle due
%] and Lower ct parEing higaar b 7 X} et Lower limestone member - Thin- to medium-bedded, light-gray to bluish-gray limestone and
O . Mixed-environment deposits to limited, poor exposure; Baker (1964) showed the thin middle member (Gartra Grit) as projecting ' ! ' > Hght-gray gray - i
ol Upper Unconformity . ) P . _ . into the Charleston quadrangle at Soldier Hollow, but Biek found only a fine-grained, ledge-fo{miné Mgl fos;lhferous lu:rjlestmltlle thth tl?lc'aliy .aliunflfinttl_)r{ °Z°af"5~ upper fontgcit not ixposed, but 1115 lgradtglttlllonal
: Qo | Ml micollrl bsois (oo oty o oy sl el oy i andoone G pebls Bt il of iy meer il nduper mambrs st e o e it ik vl o s it gl ctomus ek o e
° . clay- to boulder-size, locally derived sediment deposited in swales, small drainages, and the upper in fluvial, floodplain, and lacustrine environments of an interior basin drained by north- and northwest- g et ared PO on =1, 1.
n£_> Middle Yb reaches of larger ephemeral streams by fluvial, slope-wash, and creep processes;cgenerally less than flowing rivers %)Stewan and others, 1972): only about 300 feet (90 m) expose}él in this quadrangle, S., R. 4 E.; the member is about 850 feet (260 m) thick in the southern Oquirrh Mountains (Gordon
- 30 feet (9 m) thick. but the Ankareh Formation is 1485 feet (453 m) thick immediately west of the quadrangle (Baker, and others, 2000).
Older alluvial and colluvial deposits (Holocene to Upper Pleistocene) — Similar to younger alluvial 1964). Humbug Formation (Upper Mississippian) - Only a few tens of feet is exposed immediately above
Qaco and colluvial deposits (Qac), but forms incised, inactive surfaces several tens of feet above modern Thaynes Formation (Lower Triassic) — Incompletely exposed in the extreme northwest corner of the Mh the lower Deer Creek detachment fault where it consists of thin- to medium-bedded, pale-yellowish-
Resorair: 0 orabout S0 et (015 my thice 1o Pertof the duadrangle and west of peer Creek B o e o e bore s L e B e e i conormable and aradationsl and represents & chanse rom Sandetone to méctone. ase from
eservoir; 0 to about 50 feet (0-15 m) thick. fossilife limest ith interbedded red-b to light-b: I dst d is con d g i ! [ inge fror L e; age fror
. . . . rgzséﬁa??gipglslﬁzc? 11113 :V \:v;rfl‘zn;;:lll g\fv :ea ?Blr:k eyr::(/jncrﬁb:%osa ﬁ%‘gﬁiﬁfyﬁo}fvf ?ﬁmsdcr)clelg Fenet Morris and Lovenng (1961); cyclic sandstone and limestone represent shallow-marine ileposnts
Qaf Alluvial-fan and colluvial deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, exposed in this quadrangle, but the formation is 950 feet (290 m) thick immediately west of the likely influenced by glacio-eustatic sea-level fluctuations (Veevers and Powell, 1987); the formation
arc weakly to non-stratified, clay- to boulder-size sediment deposited principally by debris flows and drangle (Bak 1965) ’ is about 800 feet (245 m) thick in American Fork Canyon, about 10 miles (16 km) west of the
debris floods at the mouths of active drainages, but includes significant colluvial sediment shed from quadrangle (Baker, 1964). quadrangle (Baker and Crittenden, 1961) and about 520 feet (160 m) thick at Rock Canyon near
ad(]jz_lcent SIOPEfS: l'PlfJer parts tYPIC_aU%’ ChamlCteanTd bz labunld'?mllboqkliefrs agd del_)rls-ﬂO\l;v LGIVITS that - Woodside Shale (Lower Triassic) — Not exposed; 315 feet (95 m) thick in the adjacent Aspen Grove Provo (Baker, 1972)
radiate away from fan apex; equivalent to level-1 and level-2 alluvial-fan deposits; probably less quadrangle (Baker, 1964).
than 50 feet (15 m) thick, but deposits at Soldiers Hollow form a thinner mantle over Nugget
Sandstone U
o pper Charleston thrust plate
Colluvial and alluvial deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, clay- unconformity CAMBRIAN
Qca to boulder-size, locally derived sediment deposited in swales and small drainages; similar to mixed PERMIAN o . ) i o i :
alluvial and colluvial deposits (Qac), but with a more significant component of colluvium; generally Park City and Phosphoria F . w . {an) - Not d: about 1200 feet (365 m) thick ot Tmtlz| .Quartz_lte C(‘Mlcliclle and Lov_ver C g{nbr1a11) — Wlllll'teﬁ léggt-gra{, land llghlt-brown, fmg;to )
. . e d less than 20 feet (6 m) thick. ark City and Fhosphoria Formations (Upper Fermian) — INot exposed; about 1200 feet (565 m) thic medium-grained orthoquartzite in medium to very thick beds with low-angle cross-stratification;
Table 1. Oquirrh Formation conodont fossils in the Charleston quadrangle. Residual and coll ( I its (Hol Plei Poorl d ) deratel Ppc north and west of the Charleston quadrangle (Willis and Willis, 2003). locally medium to coarse grained with rounded white quartz pebbles; fracture surfaces commonly
. . . Qre €Sl UE:J al} co “t‘)la lgeposlts (l 0 cl’lcel:ie tloyU&)pea. enstpcene) od oorly exﬁose > poolr yftolmo lerate y stained rusty brown and yellowish brown by iron oxides and hydroxides; forms ledgy slopes at
Sample # Latitude Longitude Conodont Age Formation f}\(])ﬁge,; 823/- t(())rt80361122-:i}::2ét;)t(i:(a)11y2| nder(l)\b 2 cusfe Snl;}:e(;:_t(; Cl}:é::lg:i acliglzcl;%an% oneléol:; ;:r ?—filflvll(lé “:jaopfgg o Deer Creek Island where it is in fault contact with underlying Great Blue Limestone; age from
051305-1 40° 24’ 26.0” 111° 28’ 14.4” indeterminate juvenile streptognathodus Missourian Shingle Mill Ls. just north o}%%\/lain Creek where it may contain reworked finer grained alluvpigl and loess depoysitS' unconformity Baker (1976); deposited in beach and coastal-plain environments (Calkins and Butler, 1943);
051305-2 40° 24 24,9 111°28' 154"  indeterminate juvenile streptognathodus ~ Missourian Shingle Mill Ls. 0 to about 20 feet (0-6 m) thick ° ’ STRATA OF THE CHARLESTON THRUST PLATE incomplete section is about 150 feet (45 m) thick, but the formation is about 1300 feet (400 m)
~ ° oAt " o na » : it fian : : b b = : thick 10 miles (16 km) west of the quadrangle in American Fork Canyon (Baker and Crittenden,
051905-2.3 400 24, 25-5” 1110 28, 14-0” Idiognathodus sagittalis? Lower Missourian Sh!ngle Mill Ls. Tal d colluvial deposits (Holocene to Upper Pleistocene) — Very poorly sorted, angular to subangular PERMIAN to MISSISSIPPIAN 1961) and 1170 feet (357 m) thick in Slate Canyon near Provo (Baker, 1972)
0515052 407247422 L indsterminate juvenile streptognathodus Missourian? Shingle Mill Ls. Qmtc aclésb?l;[lle-ctz I;lou?lldef-l;?zse ancf’h?:? oera?necli)li)ﬁtersiitsi:ICSCedeilnelﬁrgep%cs’itgdsorﬁléiaaﬁuel‘)r cr’cf;lk et‘"aﬁuaﬁci . : : iecinn coidad : : . T
051305-4 40° 27’ 06.5” 111° 28 19.4” Rhachistognathodus sp. Morrowan Bridal Veil Falls Ls. sloe wash in steen washes throughout the quadranale: includes 11‘}?110r all p'ial sl;din};en}t/ at the bottom Oquirrh Formation (Lower Permian to Upper Mississippian) — Divided into, in ascending order, the PRECAMBRIAN
Adetognathodus lautus Morrowan flil W h“ L v 1 h“= 481 & ql“,) rar hick u ! uy ! Bridal Veil Falls Limestone Member, Bear Canyon Member, Shingle Mill Limestone Member, Big Cottonwood Formation (U to Middle Proterozoic) — West of Deer Creek Reservoir consist
051305-5 40° 27’ 08.2" 111° 28' 13.6” Adetognathodus lautus Morrowan Bridal Veil Falls Ls of the washes: generally less than 40 feet (12 m) thick. Wallsburg Ridge Member, and the Granger Mountain Member (Baker and Crittenden, 1961; Baker, Yb lgf o 3 wtoot :j)nla ?jd' hpger 0 ) <! LO € OZIO'Cf tes oL Deer L eed esir\.tm'rlco lslls: S
’ ’ ’ Stacked-unit deposits 1972, 1976); elevated to group status in the Oquirrh Mountains and other western mountain ranges ol moderate- to dark-redcish-brown o grayish-purp'e, tine- 1o coarse-grained quartzite, ‘ocatly
where the Oquirrh Group consists of the West Canyon Limestone (Lower Pennsylvanian to uppermost very coarse grained forming thin gritstone beds; southernmost outcrops north of the reservoir are
Note: Identifications by Scott Ritter, Brigham Young University, May 2005. Q Valley-fill deposits over calcareous spring tufa deposits (Holocene to Upper Pleistocene/Holocene to Mississippian), Butterfield Peaks Formation (Middle Pennsylvanian), and Bingham Mine Formation commonly white to very light gray with iron-stained fractures and so appear similar to the Tintic
az Pleistocene) — Valley-fill deposits derived principally from mountains west and northwest of Heber loani X F PR Quartzite as mapped by Reiss (1985), but lack pebbles to boulders typical of basal Tintic strata
/Qst ) | ¢ " > (Upper Pennsylvanian) (Tooker and Roberts, 1970), but conferred the rank of formation in the ; ) ftes j
S Valley that form a veneer over and interfinger with calcareous spring tufa deposits; tufa is pale Wasatch Range by Baker and Crittenden (1961) and Baker (1964, 1972, 1976); the Oquirth Formation elsewhere in the region; beds are very thick to massive, fractured, and thus difficult to determine
arayish yellow, weathers light brown, and is highly porous and vuggy: tufa is exposed at and near . o PR . A il ] : . bedding attitudes; contains minor micaceous, moderate- to dark-reddish-brown argillite interbeds
grayish 'y > g s ghly p: 28Y, P is about 25,000 feet (7600 m) thick in this area (Baker, 1964; 1972); deposited in the Oquirrh marine . . Pl
mapped springs and likely underlies much of the surrounding surface where it is concealed beneath basin of north-central Utah and southern Tdaho with fine arkosic sand derived principally from the and in the SW1/4NE1/4 section 21, T. 4 S., R. 4 E., a slope-forming interval several tens of feet
tilled valley fill deposits; tufa, interbedded with basin-fill deposits, is reported to depths of nearly Weber shelf and Uncompahgre Uplift (Welsh and Bissell, 1979). thick of grayish-brown to greenish-brown micaceous argillite, siltstone, and very fine grained
170 feet (52 m) in monitoring wells (Wallace, 2005) and to 392 feet (120 m) in a water well (Mayo = e ) sandstoqe that may be a fault sliver of the Ophir Formation (Baker, 1976). East of Deer Creek
and others, 2005) near the Midway fish hatchery. Granger Mountain Member, lower unit (Lower Permian, Wolfcampian) — Only lowermost part Reservoir, exposures along Highway 189 are very light gray to very pale orange, fine-grained or
. Pogl exposed in the southeast part of the quadrangle, but member consists of two limestone intervals of rarely coarse-grained, highly fractured quartzite with low-angle cross-stratification. Age is about
. . s o unconformity medium- to very thick bedded, medium-gray, ledge-forming, fossiliferous limestone with few thin 850 to 1000 Ma and thus likely includes early Late Proterozoic strata (Link and others, 1993);
1‘1(1,037 80 0 11172230 ik 14%0 beds and nodules of black chert that are separated by a slope-forming, yellowish-brown, calcareous deposited in equatorial tidal and estuarine environments of an east-trending rift valley (Chan and
37 BRIGHTON HEBER CITY FRANCIS a7 siltstone with few thin limestone interbeds; abundant Sciwagerina-type fusilinids, locally common others, 1994; Ehlers and others, 1997); incomplete thickness of about 400 feet (120 m) exposed
30" 30" rugose and Syringoporid-type corals, bryozoans, and crinoid stems; 300 to 500 feet (90-150 m) thick west of the reservoir, but regionally the formation is about 16,000 feet (5000 m) thick (James,
(Biek and others, 2003). 1979; Bryant, 1992).
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Interim Geologic Map of the Charleston Quadrangle

GEOLOGIC SYMBOLS

Contact - Dashed where approximately located, queried where uncertain

Normal fault - Dashed where approximately located, dotted where concealed, queried
where existence uncertain; bar and ball on downthrown side; no bar and ball indicates
fault with uncertain offset

Thrust fault - Dotted where concealed; sawteeth on upper plate

Detachment fault - Dashed where approximately located, dotted where concealed:
semi-circles on downthrown side; arrow and number indicates dip of fault

Approximate axial trace of syncline, showing direction of plunge; dotted where
concealed

Concealed trace of anticline
Landscape scarp - Hachures on downdropped side

Strike and dip of inclined bedding - Red symbols indicate attitudes from J.E. Welsh
(unpublished map, 1981)

Strike and dip of inclined bedding determined photogrammetrically (blue symbols)
Approximate strike and dip of inclined bedding

Horizontal bedding

Spring

Quarry

Sand and gravel pit

Prospect

Approximate location of selected water well with depth to bedrock in feet (120) or
minimum depth of basin fill (>120) in feet

Sample location and number
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